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Setting  Production  Goals  for
Federal Coal  Leasing
Anthony  A.  Prato
National and regional production  goals have been established by the Department of
Energy as  guidance  to  the Department of the Interior in determining  the location  and
rate  of federal coal leasing  as well as the determination of leasing targets  for individual
coal lease sales.  This paper discusses the analytical procedures  used by the Department
of Energy  in setting the  1980 biennial  coal production goals.  The goals are presented and
compared  to  production  forecasts  obtained  from  other sources.  Implications  of these
goals for federal  coal leasing policies  are considered.
The  primary  objective  of this  paper  is  to
develop and apply a systematic procedure for
setting  national and regional coal production
goals.  Production  goals  for  coal  have  been
established  by  the  Department  of  Energy
(DOE) as guidance to the Department of the
Interior  (DOI)  in  planning  and  scheduling
federal coal lease sales. 1A related objective  is
to  discuss  the  implications  of the  goals  for
determining the  location  and  rate of federal
coal leasing as well  as the calculation  of leas-
ing  targets  for  individual  coal  lease  sales.
Constructive criticism  of the procedures  and
results  presented  here  will  contribute  to
more  effective  policies  for  managing federal
lands for energy  mineral development.
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and  is  currently,  Energy  Research  Section  Leader,
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This paper draws heavily from  the Department of Ener-
gy's  1980  biennial  update of national  and  regional  coal
production  goals [U.S.  Department  of Energy,  1981b]
Views  expressed by the author are not necessarily those
of the U.S.  Department  of Energy,  its  Secretary,  or the
U.S.  Government.
1In  May  1982,  the  leasing policy function  of DOE  was
transferred to DOI and the September 1978 memoran-
dum  of understanding  under which DOE  established
coal production  goals was  rescinded.
Coal  in Perspective
Higher energy prices,  energy conservation
and  the slowdown  in  economic  growth have
dampened  domestic  consumption  and  im-
ports  of  energy.  Although  sharply  higher
energy  prices  have  resulted  in  substantial
increases  in oil and gas exploration,  no  major
U.S.  hydrocarbon  deposit  has  been  dis-
covered  since  1969  (Prudhoe  Bay,  Alaska
North Slope).  Consequently,  the shortfall be-
tween  total  energy  consumption  and  total
energy  production  continues  to  be  met  by
increasingly  unstable  and  costly  imported
oil. 2
The  threat  to  national  security  and
economic  stability  posed  by  major  reliance
on  oil  imports  has  prompted  many  energy
dependent  nations  to  adopt  programs  and
policies  for  increasing  domestic  production
and international  trade in coal.3 Coal's  major
2In  1981,  energy  consumption  decreased  2.2  percent,
net imports  of energy  decreased  22  percent  and  do-
mestic energy production  decreased  0.3 percent  from
1980 levels.  Total energy production  accounted  for 86
percent of total energy consumption  in 1981  compared
to  85  percent  in  1980 [U.S.  Department  of Energy,
1982a].
3At  the  June  1980  Venice  Summit  Conference,  the
leaders  of seven  nations  agreed  to  double  world  coal
use  by  1990.  U.S.  exports  of coal  jumped  from  66
million  tons  in  1979  to 92  million  tons  in  1980 [U.S.
Department  of Energy,  1982b].  Most this increase was
for steam coal.
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advantage  is that it has a lower price per unit
of energy,  is  readily  substitutable for oil and
natural  gas  (especially  in  electricity  genera-
tion  and  industrial  uses)  and  is  relatively
abundant.4 As  the  profitability  of switching
oil  and  natural  gas  burning facilities  to  coal
and  of converting  coal  to synthetic  fuels  in-
creases,  coal use will increase and our energy
production  shortfall  will  decrease.  On  the
negative  side,  greater production  and use  of
coal  entail health,  safety  and  environmental
risks  that require  special  attention.
Federal Leasing
A  critical  determinant  of  this  country's
ability to develop  its  abundant  coal reserves
is  the leasing of federal lands.5 Federal lands
contain  about 35 percent of the U.S.  demon-
strated  reserve  base  for  coal and  60  percent
of western reserves  [U.S.  Department of the
Interior,  1976].  An  additional  20  percent  of
western  reserves  is  indirectly  controlled  by
the  leasing  of  public  lands  due  to  check-
erboarded  ownership  patterns  and  split  es-
tates  (surface  in  private  ownership,  subsur-
face  minerals  in  federal  ownership).  Since
about  69  percent  of  the  strippable  low-cost
4In  1980,  the  average  cost  of coal delivered  to  steam-
electric  powerplants  was  $1.35  per  million  btu
(mmbtu) compared  to $4.28 per mmbtu for residual oil
and  $2.13  per  mmbtu  for  natural  gas  [U.S.  Depart-
ment of Energy,  1982b].  Deregulation  of oil and natu-
ral gas prices  will widen coal's cost advantage.  In-place
reserves  of coal,  estimated  at  473  billion  tons  [U.S.
Department  of Energy  1982a],  are  sufficient to  main-
tain  1980  rates  of  coal  consumption  for  337  years
(assuming  50  percent  recoverability  of  in-place  re-
serves).
5Prior to May  1971,  when the  first federal coal leasing
moratorium  was  imposed  by  the  Department  of the
Interior,. federal leases were  issued without regard  for
coal demand,  reserves  under  lease  or environmental
impact.  Consequently,  while  substantial  amounts  of
federal  coal  were  leased,  federal  coal production  was
not  increasing.  The  Federal  Coal  Leasing  Amend-
ments Act of 1976,  the Federal Land Policy and Man-
agement  Act of 1976 and the  Surface  Mining  Control
and Reclamation  Act of 1977,  established  new proce-
dures for leasing and developing federally owned coal.
A  comprehensive  treatment  of coal  leasing  issues  in
given by Tyner and Kalter,  and  Gordon.
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reserves occur in the West, up to 55 percent
of  U.S.  strippable  coal  reserves  could  be
located  on  lands  owned  or  otherwise  con-
trolled  by  the  federal  government.  To  cap-
ture the economies  of scale  afforded by large
surface mines,  large blocks of coal need to be
assembled  into  economical  mining  units.
Due  to  the  checkboarded  pattern  of federal
coal  ownership,  this  assembly  will  require
additional  federal  leasing.6
Modeling  Production  Goals
The  major  methodological  contribution  of
this  paper  is  that  it  utilizes  an  integrated
modeling  system  to  establish  national  and
regional coal production goals. This modeling
system  has  three  elements:  a)  the  National
Coal Model (NCM); b) the Mid-term  Energy
Forecasting  System  (MEFS)  developed  by
The  Energy  Information  Administration
(EIA); and  c)  data and assumptions  (see  Fig-
ure  1).  The  NCM  has  three  major  compo-
nents:  supply,  demand  and  transportation. 7
The  coal supply component consists  of multi-
stepped,  price  sensitive  supply  curves  for
each coal type (a maximum of 40: 5 btu and 8
sulfur  categories)  for  each  of 34  supply  re-
gions.  Each  step  of the  supply  curve  repre-
sents the volume  and minimum  selling price
for  existing  and  potential  mines  utilizing  a
specific type of coal. Moderate or deep clean-
6The  27  billion  tons  of  coal  already  under  existing
federal  leases  or  filed  for  as  preference  right  leases
casts  some  doubt  on  the  need  for  additional  federal
leasing.  However,  the  amount  of  coal  likely  to  be
produced  from existing leases is much smaller than the
above  figures  seem to indicate  (see Ford  Foundation,
p.  292).  Moreover,  the consequences  of no additional
federal leasing may be negative.  Results of an analysis
by  ICF [1979]  show that restricting  federal  coal pro-
duction to those amounts that would be forthcoming by
1986 increases  electricity rates by 0.3 percent in 1985,
1.7 percent  in 1990 and 4.1 percent in 1995; economic
rents  increase by  $0.2 billion  in  1985,  $1.6 billion  in
1990 and $3.9 billion in  1995  (1978  dollars).
7The  NCM  was  initially  developed  for  the  Federal
Energy Administration  by ICF [1976]  and is currently
maintained  and enhanced by the EIA  of DOE.
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Figure 1.  Flow Chart of Model  Used  to Develop Coal  Production Goals.
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ing of coal  is  allowed,  at  additional  cost,  to
reduce the sulfur content and hence increase
the marketability  of coal.  The demand  com-
ponent of the model consists  of a utility and
non-utility  portion  for  each  of  39  demand
regions.  In the utility portion,  the least-cost
method for generating  and distributing elec-
tricity for  each  of four load categories  (base,
intermediate,  seasonal  peak  and  daily  peak)
is determined.  Growth in electricity sales can
be  satisfied  from  operating  existing  or  new
powerplants  in these  four load categories  or
transmitting  electricity  between  regions.
Fuels  available  to powerplants  include  coal,
oil,  gas,  nuclear  and  hydro,  as  appropriate.
Sulfur  emission  limitations  in  each  demand
region  are  considered  in selecting  the types
of coal  which  can be burned by each  power-
plant.  The non-utility  demand component  is
composed  of  five  sectors:  coking  or  met-
allurgical;  industrial;  residential  and  com-
mercial;  synthetic  fuels;  and  exports.  De-
mands for these sectors  are specified as point
estimates.  The  transportation  component  of
the model calculates the charges (which vary
across routes) for moving  coal from each sup-
ply region  to  each  demand  region.  Charges
are  based  on  unit  train  or  barge  shipment
rates.  An  equilibrium  solution for  the  NCM
determines  the construction  and operation of
different types of mines and powerplants,  the
transportation of coal by different modes and
interregional  transmission  of electricity  that
minimizes total delivered  energy cost subject
to  constraints  such  as  reserves  available  for
mining,  long-term  coal  contracts,  SO2 per-
cent  emission limitations,  transportation  and
transmission  capacities  and  powerplant  con-
struction plans.  Models  similar  to the  NCM
have been developed  by Libbin and Boehlje
and Bivens,  et al.
Several  structural  and  data  modifications
were made to  the NCM  prior to establishing
the  production  goals.  Structural  changes  in-
cluded:  a)  expanding  the  number  of supply
regions  in  Colorado,  Wyoming  and  New
Mexico  to  more  accurately  reflect  the  re-
gional  distribution  of coal  types;  b)  allowing
separate  regional  export  demand  levels  for
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metallurgical  and  steam  coal;  c)  permitting
existing  mine  capacity  to  continue  through
1995; and d) allowing separate  cost escalation
factors for 1978 (base period) to  1985,  1985 to
1990  and  1990  to  1995.  Data  adjustments
included:  a) revising  1985  lower  bounds  on
coal  shipments  from western  coal regions  to
conform to existing and planned  mine capaci-
ty reported by the Western Coal  Monitoring
System;  b) revising  the powerplant  data file
to reflect the most recent SIPS and the corre-
sponding distribution  of powerplants  by  sul-
fur  types;  and  c)  imposing  upper  limits  for
1985,  1990 and  1995,  on the amount of natu-
ral  gas  burned  in  existing  gas-fired  power-
plants  to be  consistent  with the  Powerplant
and Industrial  Fuel Use Act of 1978.
The MEFS  provides national and regional
forecasts of energy production, consumption,
exports,  imports  and  prices  for  1985,  1990
and  1995.8  MEFS  coal production  forecasts
are  based  on industrial,  export  and  synfuel
demand  assumptions  which  were  deemed
inappropriate  for  setting  coal  production
goals.  Therefore,  certain  baseline  assump-
tions  and  most  of the  scenario  assumptions
underlying  the  goals  differ  from  those
specified for the MEFS forecasts.  Production
goal assumptions which are similar  to MEFS
assumptions  come  from  either the  1979  An-
nual  Report  to  Congress  (ARC) or  the  1980
ARC  [U.S.  Department  of  Energy,  1980b
and  1981a].  Scenario  assumptions  vary over
the  low,  medium  and  high  production  goal
levels.
The  mid-case  electricity  growth  rates  are
identical  to  those  used in the mid-case  1979
MEFS projections  (2.95 percent for 1978-85,
8MEFS has  three major elements.  First, the quantities
of each energy  commodity  demanded  at  various  fuel
prices,  by  region  and  sector,  are  generated  by  the
demand  submodel. The latter is  a set of region and fuel
specific  demand  equations  which  are  estimated  from
an  econometric  demand  model  containing  cross  elas-
ticity  terms  for  all  substitutable  fuels.  Second,  the
supply model  simulates regional fuel  supplies and fuel
prices  and  quantities  at  which  energy  markets  will
achieve  equilibrium.  Third,  an  integrating  model  is
used to govern  the iterative  process which determines
an equilibrium set of prices and quantities for each fuel
in  each region and time period.
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3.67 percent for 1985-90 and 2.98 percent for
1990-95  on  a  national  basis).  Low  growth
rates for each of the 34 NCM demand regions
were  obtained  by  proportionally  reducing
the  MEFS  mid-case  rates  for  the  12  DOE
regions  to  a level  consistent with  an  annual
growth  rate  of  2.25  percent.  High  growth
rates were determined by aggregating (to the
NCM demand regions) the utility forecasts  of
required  generation growth  reported by the
National  Electric  Reliability  Council and  by
DOE  [1979a].  Low  and  high  growth  rates
were assumed  to remain  constant  over  time
at  2.25  percent  and  4.40  percent,  respec-
tively.
Table  1 briefly  explains  the  baseline  as-
sumptions.  The limitation on the use of natu-
ral  gas  in  major  fuel  burning  facilities  con-
forms  with  the  restrictions  imposed  by  the
Powerplant  and  Industrial  Fuel  Use  Act  of
1978.  Conversion  of 107 oil or gas-fired pow-
erplants  to  coal  is  based  on  the  utility  oil
backout program [U.S.  Department  of Ener-
gy,  1980d].  Remaining  baseline assumptions
are self-explanatory.
Scenario  assumptions  for  industrial,  syn-
thetic  fuel and export  demands  for  coal and
limits  on  nuclear  generating  capacity  are
summarized  in Table  2.  Industrial  coal  fore-
casts  were  selected  from  the  mid-range  of
national  forecasts  obtained  from  several
sources.9 This  composite  forecast  was  then
disaggregated  to NCM demand regions using
a procedure  developed by Energy and Envi-
ronmental Analysis  and used  by ICF [1980].
Synthetic  fuel  demands  are  based  on  the
production  objectives  established  for  the
Synthetic Fuels  Corporation (500,000 barrels
per day by 1987 and 2 million barrels per day
by 1992) and other assumptions.10 While sev-
eral  studies  have  addressed  the  technical,
9Other  sources  include  the  1979  ARC  (U.S.  Depart-
ment  of Energy,  1980),  Energy  and  Environmental
Analysis  (U.S. Department  of Energy,  1978),  Fossil II
runs  (U.S.  Department  of  Energy,  1980a),  National
Coal Association and  ICF  (1980).
°Other  assumptions  are:  a)  linear  production  growth
over time  (to permit  linear interpolation  to  1990 and
1995);  b)  two thirds  of the  total synfuel  production  is
derived from coal;  c) average thermal efficiency for the
conversion  of coal to  synthetic fuels  is 55  percent; and
d) 60 percent of total synfuel production located  in the
West.  Based on these assumptions,  the SFC objectives
imply  a  coal-derived  synfuel production  level  of ap-
proximately  1.0 mmbd in 1990 and 2.0 mmbd in 1995.
These  levels  are  used  for  the medium  and  high  coal
demand  scenarios  for  synfuels.  The  production  level
for the low scenario is .40 mmbd in 1990 and .60 mmbd
in  1995.
TABLE 1.  Summary  of Principal  Baseline Assumptions.
Variable Assumption
Oil  Prices
Natural  Gas  Prices
Coal  Supply Curves
Coal  Transportation Costs
Air  Pollution  Standards
Oil/Gas Conversions
Natural  Gas Availability
Federal  Leasing
Developed from international oil prices of $37 per barrel in  1985, $41
per barrel in 1990,  and  $50  per barrel in 1995  (1979  dollars).
Taken from  1980  ARC,  medium case  projections.
1979 ARC  coal  supply curves with  modified  reserves for Utah  and
Texas.
25 percent real increase from  1978-85, 35 percent real increase from
1978-90 and 40  percent real  increase from  1978-95.
Existing plants meet SIPS. Revised NSPS require 90  percent scrub-
bing for high sulfur coal and  70 percent scrubbing for low sulfur coal.
107  existing  units  are  converted  to  coal  for a total additional  coal
capacity of  21.7 GWe.
Limited to 100 percent of 1976 use in 1985, 20 percent of 1976 use in
1990 and 0 percent of  1976 use  in 1995 for  utility boilers.
Sufficient  federal  lands  leased  to  allow  mining  of  least-costly  re-
serves first.
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TABLE 2.  Industrial, Synthetic and  Export Demands  for Coal  and  Nuclear Capacity Limits by
Year  and  Coal  Demand  Scenarioa.
Sector  and  Scenario  1985  1990  1995
Industrial  (mmtyb)
Low  81.33  106.67  140.00
Medium  111.11  155.56  217.78
High  142.22  208.89  257.78
Synthetic  Fuel  (mmty)
Low  16.89  68.44  102.67
Medium  and  High  16.89  171.11  342.22
Export  (mmty)
Low
Steam  69.33  105.33  162.67
Met  60.00  69.78  81.78
Medium
Steam  77.78  123.56  224.89
Met  60.00  69.78  81.78
High
Steam  105.33  193.33  328.00
Met  72.00  84.00  101.78
Nuclear  (GWeC)
Low  87.46  125.45  150.92
Medium  and  High  77.09  121.45  134.64
aLow, medium  and high coal demand scenarios used to establish the coal production goals range for each year.
b22.5 mmbtu  per ton.
COne GWe  equals  106 kilowatts.
economic  and  environmental  aspects  of coal
conversion  (e.g.,  U.S.  Department  of  the
Interior,  1979b;  Western  Interstate  Energy
Board;  Energy  Research  and  Development
Administration;  U.S.  Department of Energy,
1979b  and  1980c),  to date there has been no
comprehensive  evaluation of the regional dis-
tribution  of  synthetic  fuel  plants.  The  dis-
tribution given in Table 3 attempts to balance
three major  objectives:  a)  making  heavy use
of abundant  and lower cost  western coal  re-
serves;  b)  reducing  technical  and  economic
risks by employing a variety of coal types and
conversion  technologies;  and  c)  dispersing
the  location  of  synfuel  plants  so  as  to
minimize  the  regional  concentration  of  so-
cial,  economic  and  environmental  impacts.
These factors  are  based on the requirements
specified  in the  Energy Security Act of 1980
and the ranking factors employed by the U.S.
Department of Energy in awarding feasibility
studies  and  cooperative  agreements  under
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the alternate  fuels program.I
Export  demand  levels  are  based  on  pre-
liminary  estimates  (available  at  the  time  of
this  study)  of world demand for coal imports
and  non-U.S.  supply of coal exports made by
the  Interagency  Coal  Export  Task  Force.
U.S.  steam and metallurgical coal exports are
given  in  Table  2.  The  allocation  of total ex-
ports  to  NCM  demand  regions  assumes  the
completion  of  existing  plans  for  expanding
port facilities,  the construction  of new facili-
ties  and  the  possible  use  of  coal  slurry
"Section  126(a)  (2)  (A) of this Act  instructs the  Board  of
Directors of the SFC to judge the worthiness of synfuel
construction  projects  "...  in  such a  manner  as will  (i)
incorporate  a  technological  diversity  of processes,
methods  and  techniques  for  each  domestic  resource
that offers  significant potential for use as synthetic fuel
feedstock..."  The  initial  $200  million  which  DOE
awarded  for  feasibility  studies  and  cooperative
agreements covers  110 projects located in almost every
state.
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TABLE 3. Synthetic Fuel  Demands  for Coal by Type  of Coal,  Demand  Region  and  Year.
Low  Medium and  High
Coal  Type and  Region  1985  1990  1995  1985  1990  1995
----------------------------------------  - mmty --------------------------------------------
Bituminousa
Colorado  8.73  26.23
Eastern Kentucky  4.36  8.73  8.73  26.23
Illinois  4.36  8.73  8.73  4.36  13.14  17.50
Southern Ohio  8.73  17.50
Texas  4.36  4.36  8.73  8.73
Utah  8.73  26.23
Western  Kentucky  8.73  26.23
Western  Pennsylvania  8.73  17.50  17.50
West Virginia  4.36  8.73  8.73  4.36  17.50  26.23
Alabama  4.36  8.73  4.36  8.73
Sub-bituminousb
Montana  10.67  10.67  21.39  42.78
New  Mexico  5.33  10.67  10.67  32.06
Wyoming  5.33  21.39  21.39  5.33  21.39  42.78
Lignitec
North  Dakota  6.86  13.71  27.50  6.86  27.50  55.00
Texas  6.86  13.71  27.50
al 1,000 Btu/lb  or 22  million Btu/st
b9,00 0 Btu/lb  or 18 million  Btu/st
"7,000  Btu/lb  or 14 million Btu/st
pipelines  in  exporting  coal
sociates].
[Soros  As-
Upper bounds or build limits are set on the
additions  to  existing  nuclear  generating
capacity.  Nuclear build limits for the low coal
demand  scenario are  equivalent  to the limits
employed  in  the  MEFS  mid-case  projec-
tions;  limits  for  the  medium  and  high
scenarios  are  equivalent  to  the  MEFS  low
case  projections  for the  1979 ARC  (see Table
2).
Results of Production Goals  Analysis
National and regional coal production goals
for the twelve  DOE supply regions  are given
in  Table  4.  The  goals  are  affected  by  many
factors including the structure of the models,
input  assumptions,  costs  of  producing  and
transporting coal,  the regional distribution of
demand  and  air  quality  standards.  Table  4
indicates  that:
1.  From  1979 to 1990, national production
increases  by  488  million  tons per  year
(mmty)  (63 percent)  at the low demand
level and by 1025 mmty (154 percent) at
the  high  demand  level.  During  the
period  1979-95,  production  increases
by  737  mmty  (94  percent)  at  the  low
level and by 1985 mmty (254 percent) at
the high level.
2.  About  two-thirds  of the  growth  in  the
national  goal  occurs  in the  West.  The
West's  share  of  total  production  in-
creases  from 28  percent in  1979  to be-
tween  45  percent  and  50  percent  in
1990  and  between  48  percent  and  55
percent  in  1995.  This  growth  results
from the large reserves of low-cost coal
located  in the West.
3.  Of the  seven  western  supply  regions,
production  goals  for  the  Northern
Great  Plains  demonstrate  the  highest
absolute  growth  and  goals  for  the  Gulf
region  exhibit  the  highest  relative
growth.  By  1995, production  growth in
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the  Western  Great  Plains  is  between
240  mmty  and  828  mmty  above  the
1979 level  of 116 mmty.  Growth  in this
region  accounts  for  48  percent  to  53
percent of western  growth  and  32  per-
cent  to 34  percent  of national  growth.
These  high shares  reflect the abundant
reserves  of strippable,  low sulfur coal in
western  Montana and Wyoming.
4.  Within  the  East,  the  production  goal
for North Appalachia increases between
52 percent and 78 percent. The produc-
tion  goal  for  the  Midwest  grows  be-
tween  133  percent  and  272  percent
from  1979  to  1995.  Production  in Cen-
tral  Appalachia  decreases  or  increases
only  slightly  from  1979  to  1990  and
remains  stable  from  1990  to  1995.
Southern  Appalachian  production  de-
clines  from  1979  to  1995  due  to  high
minemouth cost and high sulfur content
of  eastern  coal.  A  breakdown  of  the
production  goals  by western  coal plan-
ning  regions  and  individual  western
states is  given in Table  5.  These results
show that:
a.  Powder  River  Basin  (PRB)  produc-
tion  goals  are  larger  than  the  goals
for  any  other  planning  region.  This
occurs  because  of the  relatively  flat
coal  supply  curves  for  this  region.
The second most important region is
Green River-Hams  Fork in  1985 and
Texas  in  1990  and  1995.  Averaged
over  the  three  demand  scenarios,
the  PRB  accounts  for  43  percent of
the 1985 goal,  42 percent of the 1990
goal  and 47 percent of the 1995  goal
for the  seven western  regions.
b.  Wyoming  accounts  for  a  greater
share of the PRB goal than Montana
except for the  high  1995  case.  Wy-
oming also displays  the largest  pro-
duction  goal  of any  western  state.
Montana has the second highest goal
for  1985  and  1995,  whereas  Texas
has the second highest goal for 1990.
Higher goals for Wyoming PRB than
Montana  PRB  are  consistent  with
Montana's  higher  coal  severance
tax.
The  production  goals  were  compared  to
production  forecasts  made  by  EIA  for  the
nation  and  six  western  states.  Since  the  na-
tional goals  are based  on higher levels of coal
demand  for  synfuels  and  exports,  they  ex-
ceed the EIA forecasts  [1981a].  The medium
production goals for the U.S. are 8.4 percent
higher  in  1985,  12.3 percent  higher in  1990
and  17.9  percent  higher  in  1995  than  the
corresponding  EIA  forecasts.  For  1985,
North  Dakota and Montana  forecasts  exceed
all three  goal  levels;  forecasts  for Wyoming,
Colorado  and Utah  fall  below the goals;  and
the  forecast  for  New  Mexico  exceeds  the
goals.  For  1990,  North  Dakota's  forecast  is
higher than the  goals;  forecasts  for  Montana
and  New  Mexico  fall  within  the  range  of
goals; Wyoming's forecast is considerably be-
low  the  goals;  and  Utah's  forecast  interval
overlaps  the  goals  interval.  State  forecasts
were not available  for 1995.
Leasing  Policy  Implications
Coal  production  goals  are  intended  to
guide the development  of coal leasing  sched-
ules  and the determination  of leasing  targets
for  individual  coal  lease  sales.  Lease  sales
should be scheduled in a coal planning region
whenever  there  is expected  to be a shortfall
between  the production goal  and production
in  the  absence  of  additional  leasing  or
baseline production.  Since low, medium and
high  production  goals  were  established  for
each coal producing region,  it is  not obvious
which  goal  should  be  used  to  calculate  ex-
pected  shortfalls.  To the extent that the me-
dium  goals  are  based  on  mid-range  demand
assumptions,  though not necessarily the most
likely  demand  conditions,  the medium goals
may seem appropriate  for  this purpose.  Un-
fortunately,  this  approach  ignores  the possi-
ble  asymmetry  in  the  social  costs  of leasing
too much or too little coal relative to medium
demand  conditions.  Specifically,  if the social
cost of leasing too much (little) coal  is greater
than  the cost of leaing  too little  (much) coal,
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utilizing the lower (upper) half of the produc-
tion  goals  range  in  determining  leasing
targets.
Since,  there  is  some evidence  to  indicate
that  the  costs  of  underleasing  are  greater
than  the  cost  of overleasing,  the  NCM  was
used  to  make  a  preliminary  estimate  of the
regional  production  and  price  impacts  of
underleasing  in  all  federal  coal  supply  re-
gions. 1 2 Three leasing  cases were utilized for
this  purpose.  The first case represents  unre-
stricted leasing  in which enough federal  coal
is  leased  to  satisfy  the high  coal  demand  in
each  demand  region.  Restrictive  leasing
12ICF  [1981] estimated  the additional  national resource
cost  of underleasing  federal  coal  in  1990  to  be  $1.8
billion  and the  additional  annualized  cost  to  be  $6.8
billion  in  1980  dollars.  National  resource  cost  is the
sum  of production  and  transportation  costs  plus  the
capital,  operating  and fuel  costs of meeting electricity
demands,  i.e.,  the  value  of the objective  function  in
the NCM. Annualized  cost is national cost plus produc-
ers' surplus.
policies  were  represented  by  two  cases:  a)
enough federal  coal  is  leased  to just achieve
the  medium  demand  levels  (medium  leas-
ing);  and  b)  only  coal  from  existing  federal
and private  leases  is  available  (no additional
leasing). 1 3 For the second  and third cases,  it
is  also  assumed  that  the  high  coal  demand
levels  would materialize.
Results  of the  underleasing  analysis  for
western  coal  supply  regions  are  given  in
Table  6.  These  results  show that  the overall
production and price impacts of underleasing
are  significant  and  unevenly  distributed
among  western  coal  supply  regions.  The
PRB,  which  has  the  highest production  po-
tential  of  all  western  regions,  exhibits  the
largest  percentage  reduction  in  production
(19  percent  to  23  percent)  and  the  largest
percentage  increase  in  price  (about  43  per-
cent).  This occurs because of the high federal
1A more detailed description  of this analysis  is given in
Kalter and  Prato.
TABLE 6.  Percentage  Changes  in Estimated  Coal Production  and  Minemouth  Prices  Result-
ing  From  Underleasing  Federal  Coal,  by Western  Coal Supply Regions,  1990  and
1995.a
Medium  leasing  No  additional leasing
Region  Production  Price  Production  Price
1990
--------------------------------------- Percent----------------------------------------
Fort Union  2.5  3.0  2.5  3.0
Powder River  - 22.9  42.4  -18.6  43.9
Green River-Hams Fork  -4.5  9.5  -20.4  16.8
Uinta-S.W. Utah  -19.2  15.4  -17.2  23.0
Denver-Raton  Mesa  26.4  7.0  44.0  13.0
San  Juan River  -1.5  18.4  -24.5  32.0
Total West  -9.5  20.9  -10.4  24.7
1995
Fort Union  8.9  2.1  8.8  1.9
Powder River  -35.2  99.0  -36.9  111.9
Green River-Hams Fork  -11.4  22.4  -31.5  28.6
Uinta-S.W.  Utah  -6.3  27.9  .5  34.1
Denver-Raton  Mesa  24.7  24.6  24.7  28.2
San  Juan River  -3.7  32.4  -22.2  40.6
Total West  -15.8  35.3  -19.0  62.0
aChanges  relative to the unrestrictive  leasing case.
327
PratoWestern Journal  of Agricultural  Economics
ownership  of  coal  reserves  in  the  PRB
(around 80 percent) which causes the  supply
curves  to  become  much  steeper  when  re-
strictions in federal leasing are imposed.  Ex-
cept for Fort Union and Denver-Raton  Mesa,
restrictive  leasing  policies  consistently  de-
crease  production  and  increase  prices  in
western  regions  especially  in  1995.  In  com-
parison,  coal production  and prices  increase
in  all  non-western  coal  supply  regions  (re-
sults  not  shown  in Table  6).  While  the  pro-
duction  and  price  impacts  for  the  West  are
significant,  the increase  in the national ener-
gy  cost  (as  measured  by  the  value  of  the
NCM  objective function) from the underleas-
ing  cases  examined  above  are  rather  minor.
Increases  amount to  less than one percent  in
1990 and about 2 percent in 1995.  Combined
with  arguments  presented  elsewhere,  this
finding would  imply  that  the  costs  of over-
leasing would also be minimal from a national
viewpoint.  A  tentative  conclusion,  based  on
the  results  of the  underleasing  analysis,  is
that  while  restrictive  federal  coal  leasing
policies  would  not result  in  major increases
in national energy costs, most of the resulting
losses in coal production and increases in coal
prices  and hence  energy  costs,  would  occur
in western  supply  regions.  The issue of over
vs  underleasing  is  very  complex  and  addi-
tional  theoretical  and  empirical  analysis
would be required before  firmer conclusions
can be reached.
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